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Abstract

Demantoid garnet, one of Iran’s most valuable gemstones, is renowned for its vivid green color, exceptional
brilliance, and high optical dispersion. This gemstone, often containing characteristic horsetail (calcite) inclusions,
presents significant challenges during cutting that require careful technical management. This review integrates a
systematic analysis of scientific literature with practical experience from Iranian gem cutters to identify and
evaluate seven major challenges in processing demantoid garnet: management of horsetail inclusions, color
darkness, thermal sensitivity, medium hardness, preservation of carat weight, difficult polishability, and optimal
cut selection. For each challenge, both scientific and practical strategies are proposed, including a logical decision-
making sequence (first managing inclusions, then optimizing color, and finally maximizing carat yield),
conservative cutting protocols using fine abrasives, and precise geometric design to minimize undesirable optical
phenomena such as windowing and dark zones. Findings highlight that success in processing this gemstone
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depends on replacing traditional indiscriminate removal of inclusions with a modern, integrated approach that
evaluates, adapts, and strategically positions crystal features. This approach reduces breakage risk while
enhancing the aesthetic and economic value of the gemstone. Additionally, the optical characteristics of Kerman
demantoid are discussed, and three optimal cutting designs (round brilliant, square step, and cushion) are evaluated
to achieve a balance among optical performance, weight retention, and mechanical stability.

Keywords: Demantoid Garnet, Gem Cutting, Horsetail Inclusions, Processing Management, Polishing
Optimization, Optical Properties
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